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The individual crystals are separated from each other by thin
interstitial films of a " eutectic " composed of the metal of the
crystal and the impurity, this eutectic having a lower melting-
point than the metal of the crystal. In strained metal this
film is squeezed out from certain portions between crystals so
that two crystals may touch at a certain point. These two crys-
tals being differently oriented, two different crystal faces are
in contact, which probably have a-different electrical potential
so that one crystal becomes a positive electrode and the other
the negative electrode, the circuit being completed through the
film of " eutectic " still left between portions of the faces. One
of the crystals, the most electro-positive, therefore dissolves,
passing into the eutectic which acts as the electrolyte and is
deposited on the other or more electro-negative crystal, this
last thus growing at the expense of the first. This cliffusion
may take place in solid metal, as has been shown by Roberts-
Austen.1 If now the specimen be heated so that the thin film
of eutectic between crystal grains be liquid, the rapidity of
action will be greatly increased. In cast metal which has not
been strained, the eutectic film surrounding crystal grains is
continuous, preventing contact of different crystals, so that
the above electrolytic action does not take place, and hence no
growth of crystal grains occurs.

The growth of crystal grains in metallic alloys, such as steel,
may be more complex, and be associated with certain critical
temperatures involving molecular changes. The crystalline and
grain structure of steel has been very fully studied,2 and refer-
ence should be made to original papers.

In the working of metals the crystalline and grain structure
of metals and alloys has an important bearing in connection
with heat treatment, on the tensile strength, ductility, and mal-
leability of the metals. As already stated, the mechanical
working of various metals by stamping, rolling, or hammering
tends to produce a fine-grained crystalline structure and sets

1 Diffusion of Metals, Phil. Trans., Series A, Vol. CLXXXVII,  p. 383
(1896).

2 Dudley, The Rolling and Structure of Steel Rails, Metallographist,
Vol. VI, p. Ill;   Corson, Heat Treatment of Steel, T. A. I. M. E., Vol.
XXXVII, p. 389; Howe, Iron, Steel and Other Alloys, 1900, p. 245; Stead,
Jour. Iron and Steel Institute, 1898, I, p. 145, and 1898, II, p, 137.